| INTRODUCTION
Food allergy affects up to 2% of adults and 5% of children 1,2 and represents a major public health concern, which places a substantial burden on healthcare systems, the individuals at risk of adverse reactions, and their families and carers. 2, 3 Exposure to allergen is potentially life threatening for some individuals with food allergy, and strict allergen avoidance is important in day-to-day management of the condition. Adherence to an allergen-free diet can be challenging, particularly where information regarding ingredients and food preparation is insufficient, lacking or misleading. A substantial proportion of accidental allergen ingestion occurs when eating outside the home. Between 21% and 31% of accidental ingestions occur when eating in restaurants, and 13%-23% occur in other eating out settings such as workplace or school canteens. 4 In December 2014, EU legislation (EU Food Information for Consumer Regulation No. 1169/2011 [EU FIC]) was introduced. 5 This regulation requires food businesses providing and selling non-prepacked foods to make available allergen information relating to the inclusion of any of 14 specified food allergens (peanuts, tree nuts, milk, soya, mustard, lupin, eggs, fish, molluscs, crustaceans, cereals containing gluten, sesame seeds, celery and sulphur dioxide) as ingredients in their foods. The legislation thus affects restaurants, takeaway establishments, food stalls, institutions including prisons and nursing homes, as well as workplace and school canteens. Allergen information can be provided in written or verbal form. Where verbal information is provided, there must also be written information available within the venue that customers can be directed to.
Prior to implementation of the EU FIC regulation, many customers with food allergy expressed a preference for allergen information to be delivered in written form, and preferably on the menu itself. 6 Where information was unavailable, or clarification was needed, consumers with food allergy described the subtle social cues that they applied in gauging the reliability of verbal information delivered by food providers. Information judged to be questionable, led customers to restrict their food choices, to reduce the risk of accidental allergen ingestion. 6 To investigate the impact of EU FIC on the eating out behaviours, experiences and preferences of consumers with allergy, we conducted semi-structured interviews and surveys before and after implementation of the legislation. Through longitudinal analyses, we aimed to assess whether consumers reported any improvements in their eating out experiences after the implementation of EU FIC.
2 | ME TH ODS 2.1 | Background Characteristics of post legislation participants are shown in results.
| Procedure
In-depth semi-structured interviews lasting 27-76 minutes were carried out in participants' homes following a detailed interview protocol (this protocol is available from the corresponding author).
Interviews were audio-recorded with participants' permission. Initial questions related to any changes that had occurred in participants'
lives and in relation to their food allergy in particular. Interviews then focused on participants' recent eating out experiences and any changes in these, including their encounters with information about food allergens. They were asked for their reflections and evaluations of these changes and about the impact of the legislation on allergen information provision in relation to their eating out experiences.
| Analysis
Interview recordings were transcribed verbatim and explored using framework analysis. [8] [9] [10] Interviews were coded and analysed using QSR-NVivo (version 10). Identified themes are illustrated in results.
Participant details are indicated in brackets as follows: A/P = Adult/ Parent; participant number; severity of reaction; and reported food allergens. Italicized text within quotes reflects interviewer prompts. Table 1 ).
Demographic information relating to gender, age group, country of residence, employment status, and educational level was collected to characterize the sample. Participants were classified by the symptoms and severity of reaction that they reported (Table 1 ). Missing values were imputed using expectation-maximization.
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Structures of eating out subscales were established using factor analysis with oblique rotation to allow for correlated subscales.
Twenty-five of an original 31 survey items were included; six items were excluded due to high inter-item correlations (>0.9) or low factor loadings (<0.4). Differences between pre and post legislation eating out behaviours were analysed using mixed ANOVAs including "Adult/Parent," "allergy severity" (mild/moderate vs severe), "Multiple allergens" (1-2 allergens vs >2 allergens) and "time since diagnosis" (2-4, 5-9, >10 years) as independent variables (IVs) and the six eating out subscales as outcome variables.
| RESULTS
Characteristics of participants are shown in Table 3 .
T A B L E 1 Classification criteria for food allergy symptoms and severity
Severity Symptoms

Mild/ Moderate
'Stinging nettle' rash, urticaria, hives, Itching or swelling of the lips, tongue or mouth, asthma, wheezing, facial swelling (does not experience "severe" symptoms)
Severe Breathing difficulties, anaphylaxis, collapse (may also experience "mild/moderate" symptoms) They appreciated detailed ingredients information on the menu and saw this as an indicator of meals that should either be avoided or were free of specific allergens. Allergens listed in small print raised concerns as did inconsistent use of symbols/coding.
However, this increase in visibility was largely seen as "going in the right direction" (A43 Mild: Peanuts, Gluten) in terms of information provision.
The most widespread change in provision of information that participants had observed was the use of "please ask our staff" statements, displayed on notices and menus within eating out venues. This was viewed with a sense of uncertainty by many: some felt that this implied an awareness of the needs of consumers with food allergy; that their questions would be welcomed; and that they would receive a constructive and informed response from staff (Box 1F). Others were more sceptical (Box 1G), assuming that the venues were doing the minimum that was legally required to "cover themselves" (A7 Moderate: Peanuts, Tree nuts) and as such were just "ticking boxes" (A52 Mild: Tree nuts, Gluten). This suggested a lack of caring for customers with food allergy, which eroded participants' trust and confidence in ordering food from the venue as a result. Knowledge of the legislation's implementation impacted on participants directly. For some, and particularly those who had been embarrassed about asking staff questions in the past, the legislation provided a sense of empowerment. It gave them permission and the legal right to make enquiries of staff with the expectation of a constructive and informed response (Box 1J). This impact was not felt universally, however, and a minority expressed concerns about being seen as fussy; a scenario which was likely to limit their food choices and reduce their sense of safety within the eating out environment (Box 1K).
T A B L E 3 Characteristics of interview and survey populations
BOX 1 Participant quotes Impact of legislation:
A I think the legislation is fantastic, yeah. It's the best thing that's happened for me, absolutely and I think everybody is aware of it, there, because you've had the chance to check, they've had the chance to write it and so I feel like they are more aware and better at dealing with it and probably are better at dealing with cross contamination as well. So I do think it has helped me being Characteristics of returning survey participants are shown in Table 3 (for additional background descriptives see " Table S2" ). Of the 14 allergens covered by the legislation, reactions to peanuts (67%), tree nuts (64%), eggs (36%), milk (36%), sesame seeds (22%), cereals containing gluten (17%), soya (14%), crustaceans (13%), fish (9%), molluscs (7%), lupin (5%), mustard (5%), celery (3%) and/or sulphur dioxide (2%) were reported. Eighty per cent of participants reported reactions to more than one allergen.
| Changes in eating out behaviours over time
There were significant differences in participants' pre and post legislation eating out behaviours and attitudes, summarized in Table 4 .
Unless otherwise stated, there were no interactions between "time"
and other IVs ("Adult/Parent," "Severity" (mild/moderate vs severe), "Multiple allergens" (1-2 allergens vs >2 allergens) or "time since diagnosis" [2-4, 5-9, >10 years]) (all Ps > .05).
| Menu as a resource for confident food choices
Participants reported no change in their attitudes regarding the menu as a source of information about allergens.
| Confidence in asking staff
Participants reported being more confident in asking staff about allergens post legislation than they had been prior to EU FIC implementation (M pre to post increase = 0.70, P < .001). A significant "time" 9 "severity" interaction was shown (F(1,102) = 4.89, P = .035,
Participants with a history of severe reactions reported having a greater increase in confidence (M pre = 3.43, M post = 4.28, P < .001) than those with mild/moderate reactions (M pre = 3.38, M post = 3.83, P = .032).
| Planning and preparation
Participants reported no change in their behaviour regarding planning for eating out (eg, researching online, telephoning ahead).
| Adequacy of menu information
Participant scores increased which indicated a reduction in the need for improvement of menu information following implementation of EU FIC (M pre to post increase = 0.20, P < .05).
| Staff as resource for confident food choices
Participants reported increased confidence in staff as a resource following implementation of EU FIC (M pre to post increase = 0.21, P < .01). Participants reported that they were more adventurous following implementation of EU FIC than they had been prior to the legislation (M pre to post increase = 0.16, P < .05). Whilst recognizing improvements in allergen information provision since the legislation was introduced, the majority of participants expressed reservations about the pace and coverage of change, and this was reflected in levels of adventurousness when eating out.
| DISCUSSION
Although there was an increase in post legislation adventurousness, scores were low suggesting that customers continued to feel restricted by the risk of accidental allergen ingestion and the social environment in which enquiries about the allergen content of foods must be made. These restrictions were likely exacerbated by venues' frequent use of notices inviting customers "ask staff" about the allergen content of foods; a practise which many viewed with scepticism.
For the majority of participants, the "ideal" eating out experience was one in which a range of information resources were available and where written allergen information was complemented by proactive and accommodating staff within an allergy-aware eating 
| Limitations
Participants self-reported their food allergy status, and a minority were self-diagnosed alongside those who were under specialist allergy services. Although this risked over-reporting of food allergy, 18 it also allowed us to capture the variety of eating out experiences across the spectrum of food allergy severity and diagnostic certainty and to assess the impact of the legislation in the light of these differences.
Additionally, all consumers, regardless of the status of their clinical diagnosis, are entitled to enquire about and receive information about the 14 allergens when eating out. Eating out or ordering takeaway food were inclusion criteria for participants within the study. Although this was necessary to ensure that participants had experience of eating out prior to and following implementation of EU FIC, we were unable to account for differences between this population and individuals with food allergy who never eat out. It is possible that this latter population might have expressed different views about the impact of legislation. Similarly, although EU FIC was implemented across Europe, our findings are limited to UK-based populations with food allergy.
Eating out experiences in other European countries might have been different in the light of the legislation. Lastly, we recognize that attrition rates in this study were relatively high (67%) as is the case in many longitudinal studies. 19 Although we found no pre legislation differences in returning vs non-returning participants based on demographic or allergy-based characteristics, we cannot rule out the possibility of bias in our returning sample.
Despite these limitations, this study highlights the value of using longitudinal, mixed methods to assess the impact of new legislation on the same populations of participants with food allergy over time.
The longitudinal application of interviews and surveys allowed us to gain deeper insights into the day-to-day impact of legislative changes for participants with food allergy whilst facilitating conclusions that can be generalized to the eating out experiences of the wider population with food allergy. This would not have been possible using either interviews or surveys alone, or through the use of cross-sectional methods which do not allow the assessment of change over time. 
